BEST AVAILABLE COPY 



(19) H#HftfF/? (j P) 



Cl*tt |f 



(45)fgf? B ¥fi£l5iR2J! 8 B (2003. 12. 8) 



(B2) (limns* 

#fFfg3474205-^ 
(P3474205) 

B ¥JS£l5ip 9 ft 19 B (2003. 9. 19) 



(24) 



(51) IntCL' 

B 0 1 D 71/68 

A6 1M 1/18 

B 0 1 D 69/08 



5 2 0 



F I 

B 0 1 D 71/68 

A6 1M 1/18 

B 0 1 D 69/08 



5 2 0 



8 (± 14 M) 



(21)fflS## 
(86) (22)fflSSB 

(86) Sj@fflgg$^ 

(87) g&£i8#^ 
(87)ffllK&KiB 



(32) ffi3fcB 

(33) ffi5fe«±gga 

(31) «$fctfc£^* 

(32) ffi5feH 

(33) ff5fc*±!gB 



i&il^l 0-550223 _ 

¥j£l0^ 5 ft 18 B (1998. 5. 18) 

PCT/J P 9 8/0 2 1 8 1 

W09 8/0 5 2 6 8 3 

¥f£lO<|U 1 £268(1998. 11.26) 

¥f£l4fj£4 £ 17 0 (2002. 4. 17) 

^¥9-142963 

¥f£ 9 # 5 /! 19 B (1997. 5. 19) 

B# (JP) 

&H¥1 0-132599 

TJiftlO^ 4 ft 28 B (1998. 4. 28) 

B* (JP) 



(73) #1^^099999999 

xs:aj=p«HK»Baii±^Br9#a 1 * 
(72mmm mm ie®, 

3S203 

(72) m* &m 
<72)&mm m 

■gtftEMmmXMV 6 TS1892— 4 

(74) KM A 



(54) &tw<D&m #v x)i*>&$&&MMm&{miz*(omj&%m 



i 

(57) nmoKR] 

#y toi/tfa y f i ~ioMa%^?nr^t)> 
tr^/i/tro y f>©5 -50%^*iCRi}SttT?a& 

>©jftS^30~45%©«Hfc:fe?). 
*S*Blrt3liiffc0.8|imtt±O?|*a3&»nfe|IBHil*J: 

L *» t, * ^Mrtffl0^4O % 7 ;l/ ^ -;l/#}Siitt?lU!8*ffl 

o o. 5ngWT"pa&s * y y^sfcajfoaa^t 
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y F^©ais^33%~4o%i?fcsap*s 1 E*©#y t< 
[ft*«3] »R^«i©jp*««2~i5|inn?*aBWi 

[ff*S4] KTa) ~d) tDHOcDIg, 

a) #yx;U*y^#y v-£i5~20wt%#WU 

# y x/i/* >^ # 'j7-tjBt« # y tr - ;i/ tf d y f > 

©fiSJt^tfO . 25~0. 5Vh% # y 31 

b) ttJtl500~6000niPa • s, F57 h*l.l~1.9, tt 

tB^3iS90B/^JWTT*^*-r s is, 

c ) # y >^ # y v-<7)£?gfcg i: KSJi® 

wta&ot # y tr^;i/ 1? a y f >%sfi?-r § mmic <t k> 



' (2) 

3 

tfDD F>©50~95%CT8{tS-&*Ifl, 
ttlRfcLfcft, y»%SgWbT#uer.;l/traU F>© 

Cll*gi 6 ] # y y v-©fijs«^ ^ 

tk ^yx;l/*>^^yv-©g^jg^7j<T'35Sif^ ' 

4 sfctt 5 E«©3i?y x/i/^^R+^ffljiiiJSiiKkaw) io 

fc«tDJ5fej*U 3Kye^;l/tfD'J F^ffttts^--rsfi 

§i©l!>g£?* 0 

] 7;l/3-;l/^^iJ^i30°C~160°C©^'J -b 

y yx-tbzmm i ie*©# u 

[^©fgnftim] 20 

«ifi*ffitcM"rat,©^a&a 0 i¥L<«, jto^ji-a-tti: 
6ff6tifciMiii*i«mjR*nTV'»*. BftaattftfiM 30 

^ *'J75K*, #'J7^yu-M;;l/5R, #ye- 
;l/7;U:3-/l/JR* #y^^;l/p<^^y Ix-h^ 
;l/*y^ #y *U7-f ^ft£©#y ^-A^ffl^ti 

Stt, B7;^yi4, B«ffcttft^©Wl{t*«ttJl«« 
L-A -1 Lfttfe, #y x;U*>^jK'J v-ttiBfefctt©* 

* d T*# y y v-fr £ 

«8lfca*tt*f?f#Lr*}!lintt*|pi±5-e:«fe«>©!BI 

# y v-{cii7j<'(4,K y -r-^m^rmwRmm so 



♦fflF 3 4 7 4 2 0 5 

4 

y v-©^rl#'>ftv> fczkilfttttfSK ft 9, i$i 

£ > WittoM^ y v-©stti«^^ < ft § 
Myi^ijv-, »if^y-r-, K*y^/i/*>3fi 

* y ^-ic»bTiw«^ t < immfezmmma 
mm^m^m^tix^t>\ wmxv ^-comm* 

ffiW*-&*^Tife©IE««:4^. tfc^Bg63-97205 
9> #MHS63-97634^ 1WP 4 -3006369 W 
WkWfF&ISO 509 6639) fctt±fB*j*T-»ifi« 

ftfc#y x^y^^^^^ii^ii.s^^-^^- . 

e#y ^-©»ai%ffiw*-e-s^}S«<ii!^snT^So 
»*>\ jbtta&tttfflKfts. 

6 -1659269T*&#y ^'J bTx;l/fc! 

a y f y ^-fc^frr § * y 

^*M©rta®f J{c#ffif§PVP©#fti:k$©l . lfflKcft 
^^^(Cplil-r^fc^©!©!:-^';^ iiiJCPVP^ttttS 

"rsgwtcaatT^ft^o 

IS^©(^© F^7 h*tCffiUTtt^¥ 5 -543739 
(W*aWH»IIWflWi«o 168 7839) KBfeMStfy 

v-, a*tt*yv-3fttf*ti6©«is»«t*»6ftafi 
tt«©«*«ts*Lr«jfi«nfe, a*tt#y 1 

~10SS%##L, ^'0 3~10%©!S7i<tg7 i J^#-r5ifll 

»sffl©^»©sa^ia^^nT*3«), c©* 

i»t©5 1 D SUt^lql U c i:, f%K77hWn? 

fc*fc«*©i!fcWJi*±tf*t, *5*P^©E«jb^t 
<ftSCt, ^^©ttlHltil^ii^L, 
©B:tMr6tf£t;a<ftD, «S*^$Sfcft-5«ii. 

stfiiiiijfttfansciftifoiBBjwecao if 

fcfto, Wfflse^fe^7;v7^y^y-^L^>-r<ft 
a ft H©nsj£[^tti sn^o 

y ym<D{&#?w&&mf en, 

fcfie*©Kfif"T»tt, »Htttejrr*+»ft«w««ft*ti 



(3) 



mt 3 4 7 4 2 0 5 



# U t: e a y K y (JMTPVP i: ^ 5 ) 
^;i/*>ifii*>$*ffljlli«ilKfcJlte*^T, pvp© 

#&u fro#y trx;i/tfay Fy£#Wf stfyxA' 

Fy# l -l0M%-§W£ftT:feD, K#'J tr^tfD 
y F 5 ~50%#7j<fc:TOftT& t) , frortSffi©* 
y tr^/i/trny Fy©Mtf3o%~45%©§EBK&&# 

yx;i/^>^*s^ife^bJiT-fe«o * 
<b 1 



U y y£# y y tr - 

>]s\£ d y k y ©Mi&Ptfo . 25~o. 5T?&* y 

&gl500~6000mPa • sT*$$a}£-e\ K77h* 

as jK y yR(f»ffi*a!jiii}Kiwtli©«BEartti?fe 

So 

t£ 6 fc, # y Twl/* y&tf y ^-£1 5~20wt 

u fro# y y v-fc^-r « * y tr 

-)V tr d jjl f y ©MfiJtwo. 25~o. 5t?&3 * y 

£<fc *?> K*a*il*o*'J e-;btf a y Fy©-g&£ 
^<fc£#5c£frS&3#yx/l'*y£+£;feSjlii$ 

8HtK©«sS££T-fc*6 SCT^^ 

0ffi©fS¥:S:18HJl 

?SIMteJ:»>ttKt/fc«"T?** (HiA:i0.000ffif, 01 

mzkRx} b M&m 3 ©^^©^ns^ss^ 

?K1»Site«fc»)«!KLfcflrc&* (02A:iO,OOO{g, 02 
B:30.000ffiF) » rtSSfc 2 /* mgg©5ltSjM'ifc <fc ? 

ttWtr5tJB*3n*»»T«Bfitr6*«li6n*. TV 7 
y ;IHIB3WB < 4 o T v ^ gp^^a , ?g i: % o T ^ * 
b £ tT, ^n^tllS.OtXHgtctfc^Lfc^BlSB&tfBI 
3C{t^-To 




CH 3 



(4) 

7 

it 2 

o 




n • ;^7*-vy7, • :/B#*'ytt«kt) la— r;l/j © 
aWBTf, £fctr--x-.xx-x7t±<fcD r^Jlh 

*fe, #£$©FVPW\ N-t£x;Hfoy K>-%t:- 

• £-*±j:9 r^xHyj ©&&£?, e-- 
y K^tffcSo 

a*«rt«iii©pvpii«««±tf 6imoa*tt*«38 < a 

*2*IK*©PVPS*i*«* 
#<T*fc«\ *6*lc«fflf **'Jv-jS«tti©PVMi 
S*HS < Tfttf «fc ^ * y v-JgftottS ± t> US 
**^Ki:4*o C©fc46. *5Bl!T»tt+aj*§i*fcPV 

L<«2.5~8a*%©IBHt ; S5o 30 

4>2*§itf©PVPi^»4, sisaif-r^©^*** 

a&fc t -eft e> <P£fc§ifr e ttpvptf Tk^jiiifcfc: 
icmmtz* <:ne>©pvra, mttRatiiucj:«ffitt 

<**«>©©, «SiB©a*fl:5ai*t>P<fi:So c©fc 
■ft, TkfcWiSttoPVP^x ^£*Hf;:#W£*i3:£S© 
*»6©»Wfejffi*6n, t^t»ss©a*ft»*t,^ 

a flu 0«U ytlU X«U Sgft«k M^Bm 
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8 

§i©fi&*r&*$©ttt8tt. ifo»i§Kfclii*teffl"t*#«L 
f % * s; a - ;Wt t feme * z/ a - 

2 aU*0*ffi#*tt# 3fc$Hcfc« U ^rt©PVP©#7k 
< ^S©T?a^J^T'feSo 

^^fsu f c *iss^ffl </> 6 ft**^ ens a^jKTfl; 

V\, mXlf, %>&ftm* : £i?3.-McMfr : &fr, 100-1 
OOOppm©-®^^ h 'J 9ARtf50~500ppii©jSc»-f h 

ns*\ 10kGy~100kGy©«SH* < i?S 

T^jSfkLT^4V^ffl|if©PVPS^feoT. ^©.fe^fC 
LT*46P»n^o -T**3^, ^*H^N->5 1 ;l/-2 
-tfD'J K>-e^tJSj»*ft«o c©*yv 

ft^o »oift, fte.ns±jfjg [ f©PVPS^fgft^Dv 

MaE©»ltc-fe D , PVP^WTS* y x;l/^>^ 

Mrt*ffi©pvpa*#«ST?fc*o ssp 
vp»g««ffi"r «f * fc«aiB«nBtoKtt*^ u ms&tfi 

t , FVP© jfoffl^CfctHatf 8An L*%mo s w 

*fgB^t-©^ffiPVP©?l^«, 30 o /o~45%©IBH-c-fe 
L< tt33%~40%T*365 o 

*$*niF«3aiii©pvpjMttt, xni^a?7>7t (esc 

A) Ki^T^tlS. tf^MASSOE 
SCA©SiJ^ii. ^^M®r-^±fcM^fc^ ^-y^ 

^{c}fLj£tffct©^M^TgE^^L, ii#©*Sr-SJ 
S1"5o f4t>^, Cls, 01s, Nls, S2p7,^^ h;l/©ffi 



(5) 

9 

mm (a) t.jxwmwmg. (b) ^*46, s 

PVPia = A X 100/ ( A X 11 1 + B X 442) 

i^ffipvpjijg^iim-rso 

Sftsnscfcfc*!?, *£M£fr5©$tttf«j$iJ£tt 

HS&ISJifcfc^-ni, tf^*Slrtffl!l*40%7»;l/3-;l/7jc ' 

*W9lm 2 Sfc t)0.5mg«TT?fe^o <f£ 

*Mft*s>a-;l/fcfi*&*, #£*§i©pWtfcfc^ 
«ffliJW0%x^/-;b7j<^^37°C-c- 4 PfPallf HLfc 
l£©PVP©}§tBlfr§iffi«lni 2 Sfe OO.S(gW"FT**. 
»ffi*Sft£UT, 37T©«tfjgW£fr\ ?§ffl-r^ll7j< 

tfflffi**^<> ttHJ£nSFVP©£*#*iU\, 40% 

& (a) #U*;l/#>*#yvHtt?IIBfc#ttLj^ 
*»*iJfeO^Tf«J|li:|ltesn*PVP, (b) jHUX 

j5fe©iasT*«i»SLitv^^mRiei%pvp, atf (c) 

Xlt, (a) *>f:/©PVP*iJfe?m£T?* fckLTfc, 
(b) ?J7<Dm<DU£-tf-\-tt-c-&<, CCDTc&blC®. 

*M4>£-e*fc«>, (b) Z'f7<D?W*T*%Z>t£l / m 

SStttvs*>©i*fc»K fro, ^{fcLTv^vw 
£7§fS?£-esfe©T?&3o c©«t'5&ffl-&}Sjia. #y 40 

lof'J x;l/*y&* y v-^ttft*^, PVP©ftEfti£ 
fttt*lft±-r 3 c fc^fc: «k 9 sK y y v-|S 

?Rifa«jirtai5*»6Pvp*5i*a< c tT-^^^M^ 

©£#*£>n-g> 0 
it. i ©ffii*£S?'ffl^ sn* # y y v - 

<D&®MtLXte, i?^ i-A/T^. h 7 5 K (WTDMACt 
^"5) , N-^^;l/-2-ea'J FX i^^/l/X/b* 

CCTFDMSOfcl^) , ^^WArSKW 50 
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a*/x«DMsofr« : ^L<ffl^p)n^o sfcx #y*/i/* 
y^y v-tD^rg^^LT^ ?K -fv^De;U7;i/ 

'J ^;l/*>*#y V-©^ffi«*30~95Sft% £ bTffi 
fflt 5(0^1 U\, flRJ^.tf30~60Sa%©DMACzk5S 
ifc 30~60fi!%<DN-^/l/fcfoy K>7k»«. 50~ 

95Ma%©D«so7jc»a4 Hfrfflv^n^o $fc#y 
* y v-©^^-f># y y v-©ft 

m«»^«»«©*ft^n©«^iB©ffl£«?«-c 

»jiS«T©ffl31»K« , itft±»* t < , 10~98°C*W^ 
L^IEHTSDs 30~98°CfrH^»SL<, 50~95"C«* 

*58W»c*^TPVP*Jiliffll»S'r*fc»©* 2 

«iltfc#y^;l/*>*4»3!*lll*7>l/3-;U 

JMV^> S?S©^frWSLV\ Sfc, MS-gfrift 

i6> *H0^T«13O~16O o C-c-©^^afra$tlSo » 
$L<{il35~155°C-C ; fey, *e»»C»* L<»140~150 

*«WT»«fflT*«7 , ;i/3-;i/3R?SJWtt, pvp©S?§ 
tf^y y -b y y*wi l < « 

JL< 5 %«TAWJ L < . 1 %JKT« , «fc 0 * b < , 

«i»*»c , rs4iftT, ^46i^s?n^-n^pvp©-gp 

fettH i: 4 y > ^ y U v-©P*}c A 0 

T'V^PVP©fflffi^i&g-r-5 i:i/^M«-c-f5. 

m i ©saatf» 2 ©^^©^ftwft^jet tr 

TI2©^Jifr^T-f So (1) ft»«%»»«-&fc« 



11 

m?wimz&M<vumchmz&%o (2) 
»bfc«s»«*aiic->+7--r*, (4) r&b&kh 

lemma. mM^mc^^rm^o. t 

4* (1) - (3) (Dfi&Vte, 10&W±tf#3:L<, 
(4) Kfc^T, JWSi*M« t iS&JK±T»* cfc^iM! 10 

BB^3itaj!pnT*cDffl»3b^* < 20 

mtttf£frnTifo&ig£tfetfII< &S £ t i>lc®m? 
©B*£ttfc:*>SM&W&£a.*o COfcft, #1891©* 
tfa*i!rt«iBK0.8 m mW±©3 1*81* 

^Sv^^tt«l*»iT?***^ K©?L&«fc 0 fc 

l i^-^nfitf mm* sn© 

*^ BI»fffi*lRlT*»t>?L@*vjNj^i:5:5, t&*>-5 

oaiMtl?WS«»*6fiJ9lTf#*o UK 

«f«ffv\ #'J (*§«*) £**6 

S o t ©Jiftfc* ffitoBrtflUfr 6 *£&im»- IrIW-T 

T-Mu H8JStf©e*0.5~i.0pmfcLTJ8iSfcJS#;fr 
lR|fCH«lB*ff t fe t *, SBttt$tf S t, ftfr o fcfflfr 530 

assist fc 0 

life) «*^5-f^Ufef«©Ji*WUfc«Bft*fll€ 
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R4oTl»>«tf, -o©S*tSi9±tf*i:, ^©Urt© 

gtf >h* &«-T?flJM>*** i: c 5 *f OifcttT * fciS 
^ <fc 0 fc^X©/h£fc7LT*+#K}i£2nSo Lfctf 

i;T7;l/75 :/#jS»t?£ S?Lk£ < &Sfc 46 hit $J£ 
-Xtc LTfe, ^offtjVWWntf >©U 

«^*< . -r^^^^a^jij^ft^i/^-^^So 

tt3 /^m~12/imt 5 35D^ 5 ft m~10/xmAU DSS L 

i9-&*6*JB?ff*Sra!-r*o c©<fc^4^l»x;l/*>^ 

Xli, DMACv DHSO. N-^f;V-2-^oU FX v 5 ^ 
^;WvW»75 h\ 7;P*7X ^+^>^©^S© 
JSftEXtt ±C 2 «W±©g^*» 6 4 « W 6 n 



(7) 
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13 

*§t©^, c i l tz v * d m f # £&#£f a t a 

^3<££&H^&^TteV^D*-f Ftfft^c 
L u\, c c ft 9 v * a sK-f H £ » (irt T'# V v 
•l£Lftt,^©?%, ^©8*^5 /imUU:©t>©* 
t9o -73, ft 0-r**l:«i*PA»fiD 

Lfctf oT, *m8X°lt, IftfelgCftttJ&tt 1 5O0~600OmP 10 
a - stf&gT&t), 2000~4000mPa • s©«5Htfi?SL 

k HfiB«TISf*fll»*lH6a©«iftf|-T?«l3S LTf#P>ft 

7.;l/* U v-RtfPVP©}!^ ffi*JStt©S£« 
KtSU £©EBfcllSI£©fftSk:m*ftB*£Kl* 

S©£#*iS£f ackfciD, ±3B©IEHteJKillttfi 

If So 20 



14 



* '« fct6*tt3WH< JL&aVbS < ft D f €*9©ffl*«« 

4lrC<Sfca, 15~20M%-?&acktf&?£L<, 
16- 1921 %"<;•& a C ktf <fc 9KFS LfrLWtiuM 

*li©ttttlc *oTttc©«H J: D>h£<fackt>* 
*<f SCfcfcT**, ftfiOH5**^*^t?-&*cfctc 
JoTfeKttttttgffcf*©^ »8ft*B#£fc-e*jS 

T, ffl^aPVP©#?fi«SMT-&a 0 f ftfr-%, PVP© 

if a fctt*®ffiofiB^ &m#e>nf= 

*$^©S^fc»W«:*JIJ EM* WSttW©** 
«NSAnf acfc^jgsfcfts, c©fc&, fvp©*£ 

*!K©8#4s*iitoS£tt^Mtf**v^tf L 
<, #5£fc«fcoTS«Sn*Ktttf88~95. $?$L<« 
89~94T?feao 
SI 



^300ClogZ + (C + LSClogZ) J +15C\ogZ -C 



O15C + 0.003C 1 



CCT»Ztt»8CO»*©fflJrt!ifi*, RtfCtt (fi 
«BWR*«t>©# 'J x;l/*>3fi#y v- kFVP©ffi*W 

arss-r^ao ft€fte, «fa»ni©i'3aiBT«*a 
rt*fctt*fli*©*i*te ±t>, s»ft«H^fec afe" 

^©Jg@ffit# ffif a#y >ui/#:/3R# ijv-w 
PO*6^tl©it^rt«ffi»fiH:Rl»*nSj!p6T?feSo 

ass^tf*©* y ^;i/*>3R* y -v-{cMf apvp©m 



tit^*^ftf sfs*i 



iffipvp»fttf±#e>4i/\, 



s # y y v-icft trpvp©maj:k^ 

#W£ai§-&, fflt©ft£tf iil< ft ?K Sfc, »fr6© 
PVP©»tH*WKa?* ft<fta e ifc»K±© 
tf>£*|*i£ffi©FVP»l6£30%~45%{«: 

f a cat, *&*yKfc *© * y y icnt 

*PVP©S*Jt¥*. 0.25-0.5, $fSL<«0. 3-0.4 
8, £ 5fC#£ L< tt0.35~0.45fcf S C fctf&gtffc 

t f-oarit^Jtttft nif a < hrk 6 nft 

^jitc^ffl^nao caj^.^o~60SS%©DHAC7j<jg^ft 
H^v^na^, ^tc o~5oaa%©DMAC7j<?§^w 



eiuis^^^^*ii?g^ia$-&afc46©*^rt 
s-efea, *spTa5tc»BLfc**±*tf a«H?s* 

#*aoa«^*ffliw©i!i:ii«iBaaET»jofetf 

T'feSo ffiVF77h*©*&, £S*P#©xy >y Fifl 
**©^»<f*iMB«««*o «^{kffl©*^*H© 

ii#fflv^na)^?©ii5a«2o~60/imT'3&ao 
c©fcit>, K77hWfi^, ^ji^±tfa tmm 
ovmtiffi&tfimxh. ^p^r*©EM^€<fta 

fc46^*^SStcftD^fV\ *fc, JK$©tttfclt?6 
©;^ , y+t^t<fta 0 ^^t;:, ^'J^HS^ft 

Jl^^na 0 jSfc, *6*K77h*3Wif €ai:, fft 

to^tt*p**6©«*©ptaja6a«»c»LT#*aD 

m<o$mmm i *a*»tife <fc ^ ft^« tft d , 
ftft&fcWfsatf&au-ff <ft*fc«>, ^fflssi? 
50 »s7;i/^5>©y— ^©his^cso c©pgja«is 



(8) 

15 

K 5 7 h 1 . 1 ~ 1 . 9©KHT?fc 5 C fc tb 0 , 

i.i~i.5©IBHl?fc3<: ttfiflL^o 

7/l/75y©\J-^#£i;TL3:-5o *588T?tt. 0$ 
©ttffiia3iStt90m/^Wc-S^ C fctf&gT*& tK 70 
a/WT^3 C fc*W£ L < , 60a/»«TT*fe-* C 
tfi9»SU\ ffi«©i*tfJ8eSfi©TIB«fttefc^ 

*>^££te4afci&, 10n/#W±T*&3 C tt>W% L 

< -ra fc?^H^*^< ftzTztbicm^frimmttrntsm 
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